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Art Unit: 1625 

The Status of Claims: 

Claims 1-35 are pending. 
Claims 1-35 have been rejected. 

DETAILED ACTION 

1 . Claims 1-35 are under consideration in this Office Action. 

Priority 

2. None. 

Drawings 

3. None. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 1 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In claim 1 1 , the term " the tetrabromobenzoate ester-containing product 
comprises " is recited. The expression is vague and indefinite because the phrase " 
product comprises" would mean that there are other components besides the 
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tetrabromobenzoate ester ; there is uncertainty as to what other compounds are present 
in the product. Therefore, an appropriate correction is required. 

Claim Rejections - 35 USC § 102 
2113 [R-l] Product-by-Process Claims 

PRODUCT-BY-PROCESS CLAIMS ARE NOT LIMITED TO THE 
MANIPULATIONS OF THE RECITED STEPS, ONLY THE STRUCTURE 
IMPLIED BY THE STEPS 

"Even though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 77 F.2d 695,698,227 USPQ 964, 966 (Fed. Cir. 1985) (citations omitted) (Claim 
was directed to a novolac color developer. The process of making the developer was 
allowed. The difference between the inventive process and the prior art was the addition 
of metal oxide and carboxylic acid as separate ingredients instead of adding the more 
expensive prereacted metal carboxylate. The product-by-process claim was rejected 
because the end product, in both the prior art and the allowed process, ends up 
containing metal carboxylate. The fact that the metal carboxylate is not directly added, 
but is instead produced in-situ does not change the end product.). 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
. use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 16-18 and 33-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated clearly by Hill et al (U.S. 5,637, 757). 

Hill et al discloses the use of 2-ethylhexyltetrabromobenzoate in unsaturated 
polyester resin in the combustibility test (see col. 10 , lines 31-42); the use of 
tetrabromobenzoate in the flame retardant reaction, injection molded polyurethane (see 
col. 9 .lines 35-48). This is identical with the claims. The claims are written as product- 
by-process claims. 

Claims 19-32 are rejected under 35 U.S.C. 102(b) as being anticipated clearly 
by Hill et al (U.S. 5,637, 757). 

Hill et al discloses the method of preparing tetrabromobenzoate esters in the 
following example (see col. 8 .lines 10-27): 
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Synthesis of 2-ethy Lhexy 1 tetrabromobenzoate from 
tetrahromophthalic anhydride in 2-ethoxyethylether 
solvent 

Ttetrahromophthalic anhydride (1391 g., 3.00 moles), 
2ethylhexanol (469 g, 3.60 moles), 2-ethoxyetfayiether (771 
g, 475 moles), and sodium bicarbonate (25 g, 030 moles) 
were charged to a stirred, glass vessel The mixture was 
brought to reflux, with the water of reaction being collected 
in a Dean-Stark trap. After C0 2 evolution had ceased 
(approximately 3 hours), the reaction was coded and filtered 
to remove the catalyst The 2-ethoxyethyiether and excess 
2-ethylhexanol were stripped off under vacuum yielding a 
clear, amber liquid product. OLC assay 85*0% 
tetrabromobenzoate, 1.6% tetrabromophthalic diester; OBr 
56.99%; TGA 5% wt loss 209° C, Gardner color 11. 

Furthermore, the boiling point for the inert solvents between 160 to 230° C is 
recommended (see col. 5 Jines 62-64). This is identical with the claims. 

Claim Rejections - 35 USC § 103 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hill 
et al (U.S. 5,637, 757) in view of Finley (U.S. 4,375,551). 

Hill et al discloses the method of preparing tetrabromobenzoate esters in the 
following example (see col. 8 Jines 10-27): 

Synthesis of 2-ethylhexyltetrabromobenzoate from 
tctrahromophthallc anhydride in 2-ethoxyethylether 
solvent 

Tetrabromophthalic anhydride (1391 g., 3.00 moles), 
2ethylhexanol (469 g, 3-60 moles), 2-ethoxyethylether (771 
g, 4.75 moles), and sodium bicarbonate (25 g, 030 moles) 
were charged to a stirred, glass vessel The mixture was 
brought to reflux, with the water of reaction being collected 
in a Dean-Stark trap. After C0 2 evolution had ceased 
(approximately 3 hours), the reaction was cooled and filtered 
to remove the catalyst The 2-ethoxyethylether and excess 
2-ethylhexanol were stripped off under vacuum yielding a 
clear, amber liquid product. GLC assay 85.0% 
tetrabromobenzoate, 1.6% tetrafaromophthalic diester; OBr 
56.99%; TGA 5% wt loss 209* C, Gardner color 11. 

Furthermore, the boiling point for the inert solvents between 160 to 230° C is 
recommended (see col. 5 Jines 62-64). 



With respect to the unspecific reaction temperature for the partial esterification, 
Hill et al discloses that the alcohols with the boiling points between 100° and 160° C 
may be advantageous (see col. 4, lines 26-28) in the reaction process, which implies 
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that the esterification can be conducted near that temperature range in addition to other 
temperature range of from 160 to 230° C ; furthermore, the Hill et al has indicated that 
the reaction process is actually involved in a two step procedure : 1 . esterification of the 
anhydride ;2. decarboxylation to yield the tetrabromobenzoate (see col. 1 .lines 46-48). 

In addition, Hill et al teaches the incorporation of 2- 
ethylhexyltetrabromobenzoate to unsaturated polyester resin as the flame retarded 
polymer resin component in the combustibility test (see col. 10 , lines 31-42)as well as 
the use of tetrabromobenzoate in the flame retardant reaction injection molded 
polyurethane (see col. 9 .lines 35-48). 

However, the instant invention differs from the prior art in that there is no specific 
temperature at which the reaction favors partial esterification over complete 
esterification to form a tetrabromophthalate half-ester intermediate mixture; the claimed 
reactor includes a plurality of heated reactors in series. 

Finley teaches a process of preparing allylic esters of tetrabromophthalic acid in 
the presence of sodium carbonate (see col. 2 ,line 31) from tetrabromophthalic 
anhydride in a two step procedure (see col. 1 .lines 62-65). The first and second steps 
of the process can be carried out in the same and different vessels; the reaction 
temperature of the first step is from 90 to 95° C (see col. 3 .lines 30-32). Finley has 
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offered guidance that the rate at which the semi-esterification in the first step depends 
on the temperature of the reactants (see col. 3 , lines 24-26). 

The Hill et al expressly has disclosed the method of preparing 
tetrabromobenzoate esters from tetrabromophthalic anhydride in the presence of 
sodium carbonate (see col. 5 Jine 39), which is actually involved in a two step 
procedure ( esterification of the anhydride and the subsequent decarboxylation to yield 
the tetrabromobenzoate) (see col. 1 , lines 46-48). Similarly, Finley does teach the 
process of preparing allylic esters of tetrabromophthalic acid in the presence of sodium 
carbonate (see col. 2 Jine 31) from tetrabromophthalic anhydride in a two step 
procedure (see col. 1 , lines 62-65) in the same reactor or different reactors (see col. 3 
Jine 24);furthermore, the first step of the process can be conducted at a temperature of 
from 90 to 95° C (see col. 3 Jines 30-32). 

Both processes have been commonly involved in the method of preparing 
tetrabromobenzoate esters from tetrabromophthalic anhydride in the presence of 
sodium carbonate; Hill et al expressly teaches that it is in the presence of sodium 
carbonate that the tetrabromobenzoate ester is prepared from tetrabromophthalic 
anhydride ; similarly, Finley does teach that the process of preparing allylic esters of 
tetrabromophthalic acid is conducted in the presence of sodium carbonate at a 
optimum temperature of from 90 to 95° C (see col. 3 Jines 30-32) in the first step. From 
this , there is a teaching of an equivalence between the Hill et al and Finley processes 
with respect to the use of sodium carbonate. 
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Therefore, it would have been obvious to the skilled artisan in the art to be 
motivated to incorporate the limitations of the Finley's optimum first-step reaction 
temperature and the use of plural reactors into the Hill et al process in order to speed 
up the reaction- process and react all the reactants to its completion. This is because the 
skilled artisan in the art would expect such an incorporation of the Finley's optimum first- 
step reaction temperature parameter and the use of plural reactors into the Hill et al 
process to be successful and to be efficient as the guidance shown in the Finley. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taylor Victor Oh whose telephone number is 571-272- 
0689. The examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cecilia Tsang can be reached on 571-272-0562. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system; see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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